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12/1/1994 1.720 1.650 1.653 1.750 1.690 1.694 1.975 1.944 ‘1.999 
12/2/1994 1.690 1.520 1.535 1.790 1.660 1.670 1.965 1.950 1.943 
12/5/1994 1.735 1.620 1.720 1.745 1.670 1.744 1.950 1.960 1.990 
12/6/1994 1.769 1.680 1.091 1.775 1.705 1.715 1.995 1.975 1.979 
12/7/1994 1.790 1.606 1.704 1.000 1.711 1.794 2.045 1.995 2.050 
12/6/1994 1.055 1.756 1.047 1.670 1.790 1.961 2.070 2.050 2.051 
12/9/1994 1.990 1.605 1.042 1.095 1.030 1.867 2.055 2.020 2.041 
12/12/1994 1.940 1.070 1.91:1 1.960 1.090 1.924 2.050 2.030 2.026 
12/19/1994 1.920 1.755 1.760 1.990 1.024 1.924 2.000 1.950 1.959 
1 2114/1994 1.770 1.690 1.714 1.600 1.710 1.729 1.965 1.955 1.957 
12/15/1904 1.740 1.600 1.719 1.740 1.700 1.721 1.960 1.955 1.952 
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SYSTEM, METHOD, AND COMPUTER 
PROGRAM PRODUCT FOR PREDIC TING A 
WEATHER-BASED FINANCIAL INDEX 

VALUE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to ?nancial 

indexes, and more speci?cally, to a Weather-based ?nancial 
index. 

2. Related Art 
Weather provides risk in a ?nancial marketplace. For 

example, Weather may effect the price of a security, an equity, 
or a commodity. Several techniques have been introduced in 
an attempt to provide protection against Weather-related 
risks. For example, Weather futures may be traded on the 
Chicago Mercantile Exchange. In another example, over-the 
counter derivatives, Which are based on the average tempera 
ture over a predetermined time With respect to a reference 
temperature, may be traded as sWaps or options. HoWever, 
such risk management techniques generally do not provide 
liquidity and have been shunned by the ?nancial markets. 
What is needed is a method, system, and/or computer pro 

gram product that addresses one or more of the aforemen 
tioned shortcomings of conventional Weather-related risk 
management techniques. 

SUMMARY OF THE INVENTION 

A Weather-based ?nancial index is based at least in part on 
Weather. The index may take into account any of a variety of 
Weather factors, such as temperature, precipitation, humidity, 
number of sunny or overcast days in a period of time, number 
of freeZe days in a period of time, etc. The Weather-based 
?nancial index includes one or more ?nancial components, 
each of Which may be described as the price per reference unit 
of a commodity, an equity instrument, or an income instru 
ment. Weather factor value(s) are combined With 
component(s) to provide the Weather-based ?nancial index. 
Components and/or Weather factor values may be combined 
With respective Weighting factors 

The Weather-based ?nancial index may be traded on an 
exchange, such as the NeW York Mercantile Exchange 
(NYMEX). The value of the index may be calculated based 
on any period, such as daily, Weekly, monthly, yearly, etc. 
Historical values of the index may be used to predict future 
values of the index. 

Values of the index may be used to provide insight into the 
direction of a component of the index, a market or industry 
corresponding to the component, or the index itself. For 
example, technical traders may use the index to determine 
trends or reversals in the corresponding market. Alternatively, 
the index may be used to hedge against risk that is inherent in 
the corresponding market. The index may be used by retail 
ers, manufacturers, restaurants, industrial companies, utili 
ties, etc. to help them better manage and hedge against ?nan 
cial risks due to the impact of Weather on supply and/or 
demand. For example, Weather may effect operational activi 
ties, commodity prices, debt instruments, corporate bonds, 
earnings guidance, stock values, dividends, etc. 
A Weather-based ?nancial index value may be predicted in 

any of a variety of Ways. For example, a historical ?nancial 
component may be used to predict a future ?nancial compo 
nent. A value of a historical Weather factor may be used to 
predict a value of a future Weather factor. The future ?nancial 
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2 
component and the future Weather factor value may be com 
bined, thereby predicting the Weather-based ?nancial index 
value. 

BRIEF DESCRIPTION OF THE 
DRAWINGS/FIGURES 

The accompanying draWings, Which are incorporated 
herein and form a part of the speci?cation, illustrate the 
present invention and, together With the description, further 
serve to explain the principles of the invention and to enable 
a person skilled in the pertinent art to make and use the 
invention. 

FIG. 1 is a block diagram of a Weather-based index trading 
system according to an embodiment of the present invention. 

FIG. 2 illustrates the Weather history database of FIG. 1 
according to an example embodiment of the present inven 
tion. 

FIG. 3 illustrates the component database of FIG. 1 accord 
ing to an example embodiment of the present invention. 

FIG. 4 illustrates the Weather forecast database of FIG. 1 
according to an example embodiment of the present inven 
tion. 

FIG. 5 is a ?owchart for a method of providing a recom 
mendation according to an embodiment of the present inven 
tion. 

FIG. 6 illustrates a control How representation of the How 
chart shoWn in FIG. 5 according to an embodiment of the 
present invention. 

FIG. 7 is an example graphical user interface (GUI) that 
may be used by users of the Weather-based index trading 
system shoWn in FIG. 1, according to an embodiment of the 
present invention. 

FIG. 8 illustrates an example computer system, in Which 
the present invention may be implemented as programmable 
code. 
The present invention Will noW be described With reference 

to the accompanying draWings. In the draWings, like refer 
ence numbers indicate identical or functionally similar ele 
ments. Additionally, the left-most digit(s) of a reference num 
ber identi?es the draWing in Which the reference number ?rst 
appears. 

DETAILED DESCRIPTION OF THE INVENTION 

While speci?c con?gurations and arrangements are dis 
cussed, it should be understood that this is done for illustrative 
purposes only. A person skilled in the pertinent art Will rec 
ogniZe that other con?gurations and arrangements can be 
used Without departing from the spirit and scope of the 
present invention. It Will be apparent to a person skilled in the 
pertinent art that this invention can also be employed in a 
variety of other applications. 

This speci?cation discloses one or more embodiments that 
incorporate the features of this invention. The embodiment(s) 
described, and references in the speci?cation to “one embodi 
ment”, “an embodiment”, “an example embodiment”, etc., 
indicate that the embodiment(s) described may include a 
particular feature, structure, or characteristic, but every 
embodiment may not necessarily include the particular fea 
ture, structure, or characteristic. Moreover, such phrases are 
not necessarily referring to the same embodiment. Further 
more, When a particular feature, structure, or characteristic is 
described in connection With an embodiment, it is submitted 
that it is Within the knoWledge of one skilled in the art to effect 
such feature, structure, or characteristic in connection With 
other embodiments Whether or not explicitly described. 
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Although the embodiments of the invention described 
herein refer speci?cally, and by Way of example, to the 
energy, retail, and insurance markets, it Will be readily appar 
ent to persons skilled in the relevant art(s) that the invention is 
equally applicable to other markets, including but not limited 
to grains, metals, currencies, and any of a variety of other 
commodities, equity instruments, and/ or income instruments. 
It Will also be readily apparent to persons skilled in the rel 
evant art(s) that the invention is applicable to any of a variety 
of exchanges, including but not limited to the Chicago Board 
of Trade, the Chicago Mercantile Exchange, the Commodity 
Exchange (COMEX), the NeW York Coffee Cocoa and Sugar 
Exchange, the NeW York Cotton Exchange (NY CE), the NeW 
York Futures Exchange (NY FE), the NeW York Mercantile 
Exchange (NY MEX), and the NeW York Stock Exchange 
(NYSE). 

1.0 Introduction 

An index provides a measure of change With reference to a 
base value. In the ?nancial marketplace, an index may be used 
to measure a change in an economy, a market, or a part 
thereof, to provide some examples. An index includes one or 
more ?nancial components. As discussed herein, a ?nancial 
component is de?ned as the price per reference unit of a 
commodity, an equity instrument, or an income instrument. 
As used herein, the term “commodity” is de?ned to include 
Without limitation bulk goods and resources capable of being 
traded, such as electricity. Example reference units include 
but are not limited to volume, Weight, or the instrument itself. 
Reference units are represented using units of measure, such 
as gallon, barrel, ounce, ton, etc. 

Financial components of an index may be combined in any 
of a variety of Ways to determine the value of the index. For 
example, the ?nancial components may be averaged together. 
In another example, the ?nancial components may be given 
different Weights, meaning that the ?nancial components are 
multiplied by respective factors before being combined to 
determine the value of the index. 

The Standard and Poor’s 500 Index (S&P 500) is a Widely 
used index that is calculated based on the market-Weighted 
average of ?ve-hundred US. stocks. “Market-Weighted” 
means that the price of each stock is multiplied by a factor that 
is proportional to the market capitaliZation of that stock 
before the prices are combined to determine the value of the 
index. The price per share of each of the ?ve-hundred stocks 
is a ?nancial component of the S&P 500. 

The Goldman Sachs Commodity Index (GSCI) is another 
Widely used index, including ?nancial components that rep 
resent different commodity sectors. The ?nancial compo 
nents of the GSCI are multiplied by respective Weighting 
factors based on global production of the respective sectors. 

The Morgan Stanley Retail Index (Chicago Board of Trade 
symbol MVR) is yet another index, Which includes ?nancial 
components that represent leading retail companies. The 
MVR may be traded on the Chicago Board of Options 
Exchange using options, for example. The MVR is equal 
dollar-Weighted to ensure that each of its component securi 
ties is represented in approximate equal dollar value. The 
MVR is intended to act as a tool for creating liquid institu 
tional trading, hedging, and investment vehicles and to pro 
vide investors With an effective performance index for public 
retail companies. The options present investors With the tool 
to hedge holdings, participate in industry movement, and 
avoid risk involved in selecting speci?c stocks. 
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4 
Other indexes include but are not limited to the DoW Jones 

MG Commodity Index (DJ-AIGCI), the Nasdaq Composite 
Index, the Russell 2000 Index, and the Value Line Index. 
An index may be used for a variety of reasons. The index 

may be used to provide insight into the direction of a compo 
nent of the index, a market or industry corresponding to the 
component, or the index itself. For example, technical traders 
may use the index to determine trends or reversals in the 
index, a component of the index, or a corresponding market or 
industry. Alternatively, the index may be used to hedge 
against risk that is inherent in the corresponding market or 
industry. 
One risk that is often overlooked in the ?nancial market 

place is Weather. For example, none of the indexes discussed 
above take Weather into account, though Weather can substan 
tially effect the ?nancial markets. For instance, Weather can 
effect consumer demand for products and services, commodi 
ties, and commodity prices. For retailer, manufacturers, res 
taurants, etc., Weather can impact operational activities such 
as planning, production, allocation, assortment, replenish 
ment, distribution, pricing, markdoWn management, inven 
tory, and labor scheduling, to provide some examples. For 
industrial companies or utilities that purchase Weather 
impacted commodities to run their plants for manufacturing 
or as a feed stock in the manufacturing of such end-products 
as PolyVinyl Chloride, Ammonia Fertilizer etc., Weather can 
effect prices through its impact on supply and demand. 
Embodiments of the present invention address the need for a 
Weather-based index. 

2.0 Example Weather-Based Index Embodiments 

Weather-based indexes are based at least in part on 
Weather. A Weather-based index may take into account any of 
a variety of Weather factors, such as temperature, precipita 
tion (e.g., rain, snoW, hail, etc.), humidity, storm activity (e. g., 
hurricanes, tornadoes, ?oods, etc.), number of sunny or over 
cast days in a period of time, number of freeZe days in a period 
of time, etc. A value of a Weather factor may represent an 
average, median, high, loW, or change in value, to provide 
some examples. 
A Weather-based index is generated by performing an algo 

rithm (e.g., a mathematical algorithm) that incorporates 
Weather-based factor(s). For example, the Weather-based 
?nancial index may be generated by combining ?nancial 
component(s) With the Weather-based factor(s). In the 
example Weather-based index embodiments described beloW, 
?nancial components are combined to provide a combination 
of components, and the combination is divided by at least one 
Weather factor value to generate the index. The phrase “divide 
by” as used herein is de?ned to include mathematically 
equivalent operations, such as “multiply by the inverse of”. It 
Will be understood by persons skilled in the relevant art(s) that 
the operations used to generate the example indexes may be 
performed in any rational order. For example, each ?nancial 
component may be divided by a Weather factor value before 
being combined With other components. 
The operations described beloW With reference to the 

example Weather-based index embodiments are provided for 
illustrative purposes. The example Weather-based index 
embodiments may use operations other than those described 
beloW. The example operations set forth beloW to describe the 
example indexes need not necessarily be used to generate the 
indexes. For example, component(s) of an index may be 
multiplied by a Weather factor value, rather than divided by 
the Weather factor value. The phrase “multiplied by” as used 
herein is de?ned to include mathematically equivalent opera 
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tions, such as “divide by the inverse of’. In another example, 
the value of the Weather factor may be exponentially related to 
the value of the index. In embodiments, the Weather-based 
?nancial index includes a single ?nancial component. For 
example, the single ?nancial component and a Weather factor 
value may be combined to provide the Weather-based ?nan 
cial index. 

Several example Weather-based indexes are described 
beloW. HoWever, these examples are not intended to limit the 
scope of the present invention. Persons skilled in the relevant 
art(s) Will recognize that the Weather-based concepts 
described herein may be applied to and/or used to generate 
any of a variety of indexes. 

2.1 Weather-Based Energy Index Embodiments 

A Weather-based energy index may include any of a variety 
of energy components. According to an embodiment of the 
present invention, the Weather-based energy index includes 
any one or more of the energy commodities that may be traded 
on the NeW York Mercantile Exchange (NY MEX) or any 
other exchange, including but not limited to Brent crude oil, 
coal, electricity, heating oil, propane, light sWeet crude oil, 
natural gas, and unleaded gasoline. The energy component(s) 
of the Weather-based energy index are combined With 
Weather factor value(s) to determine the value of the Weather 
based energy index. In embodiments, the energy 
component(s) are combined With respective stocks-to-use 
ratio(s), supply and/or demand variable(s), and/ or Weighting 
factor(s). According to embodiments, Weather factor values 
may be combined With respective Weighting factors. 

In the example Weather-based energy index embodiment 
described beloW, energy components are multiplied by 
respective Weighting factors. The Weighting factors are based 
on stocks-to-use ratios, supply variables, and/or demand vari 
ables of the respective energy components for illustrative 
purposes. Weighting factors need not necessarily be based on 
stocks -to -use ratios, supply variables, or demand variables. In 
fact, the Weather-based energy index need not necessarily 
include Weighting factors. 
A stocks-to-use ratio (STU) provides a measure of the 

relationship betWeen supply and demand for a commodity, 
for example. The supply and demand may be determined 
based on any period, including but not limited to a month, 
year, 2 years, 5 years, decade, etc. The STU may be repre 
sented mathematically by the folloWing equation: 

STU : g ; (Equation 1) 

Where A is the ending stock (representing supply) of the 
commodity for the period, and B is the total use (representing 
demand) of the commodity during the period. 

Referring to Equation 1, the ending stock, A, may be rep 
resented by the folloWing equation: 

A :C+D—B; (Equation 2) 

Where C is the beginning stock of the commodity for the 
period, and D is the total production of the commodity during 
the period. According to an embodiment, the beginning stock 
of the commodity represents the carryover from the previous 
period. For example, the beginning stock may be the amount 
of the commodity that is in inventory at the beginning of the 
period. The total production, D, represents the total amount of 
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6 
the commodity that is produced during the period. For 
example, the total production, D, may include the amount of 
the commodity that is imported during the period. In another 
example, the total use, B, may include the amount of the 
commodity that is exported during the period. 
The example Weather-based energy index embodiment 

described herein includes light sWeet crude oil (CL), natural 
gas (NG), heating oil (HO), and gasoline (HU) components. 
Following is an example calculation of the value of the 
Weather-based energy index, according to an embodiment of 
the present invention. 
The prices for CL, NG, HO, and HU Were determined on 

May 24, 2005 as listed on the NYMEX. The price of CL Was 
$49.00/barrel. The price of NG, using the Henry Hub in 
Louisiana as the pricing point, Was $6.40/MMBtu, Where 
MMBtu represents one million British thermal units (i .e., one 
million Btu). The price HO, listed on the NYMEX as NeW 
York Harbor #2 oil, Was $1 .37/ gallon. The price of HU Was 
“.5 l .40/ gallon. 

In this example, the prices of the commodities (CL, NG, 
HO, and HU) are converted to a British thermal unit (Btu) 
equivalent, based on the burn rate of the respective commodi 
ties. The conversion factor that is used to convert the prices to 
Btu equivalents is determined by the markets for the respec 
tive commodities. On May 24, 2005, the conversion factors, 
F, for the commodities Were as folloWs: FCL:0.l7l8, 
FNGILOO, FHO:7.2l, and FHU:7.99, Where the subscripts 
indicate the commodity to Which the conversion factor cor 
responds. In this example, the conversion factors may be used 
to convert the prices of the commodities as listed on the 
NYMEX (or any other exchange) into price per million Btus 
(MMBtu). 
Applying the conversion factors, the energy components, 

P, become: 

PCL:$49.00/barrel*0.l7l8 barrels/MMBtu:$8.42/ 
MMBtu, 

PNG:$6.40/MMBtu*1.00 MMBtu/MMBtu:$6.40/ 
MMBtu, 

PHO:$ l .37/gallon*7.2l gallons/MMBtu:$9.88/ 
MMBtu, and 

PHLF$ l .40/gallon*7.99 gallons/MMBtu:$l l . 19/ 
MMBtu, 

Where the subscripts indicate the commodity that corresponds 
to the component. 

In this example, the Weighting factors, W, corresponding to 
respective commodities are equal to the STU ratios for the 
respective commodities. On May 24, 2005, the Weighting 
factors, W, Were determined as folloWs: WCLISTUCLIOS, 
WNGISTUNGIOA, WHOISTUHOIOQ, and 
WHOISTUHUIOT. 
The value of the Weather-based energy index, I, may be 

represented by the folloWing equation: 

1 (Equation 3) 

Where T is a Weather factor value. 
In the example Weather-based energy index described 

herein, the Weather factor value, T, is the average temperature 
for a “basket of cities,” though the scope of the present inven 
tion is not limited in this respect. The phrase “basket of cities” 
is a ?gurative expression that means a plurality of cities. In 
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this example, the basket of cities includes NeW York City, 
Philadelphia, District of Columbia, Montpelier, and Dover. If 
the average temperature for the basket of cities during the 
period Was 15° C., for example, the value of the Weather 
based energy index may be calculated as folloWs: 

I: ($8.42*0.3) + ($6.40 *0.4i;(C$9.88*0.2) + ($11.19 *0.1) : 0.545 

The average temperature for the basket of cities may be 
provided in any units of measure, such as o E, Kelvin, etc. The 
Weather factor value, T, need not necessarily be a tempera 
ture. 

According to an embodiment, the value of the index is 
normaliZed based on a reference value. The reference value 
may be a prior value of the Weather-based energy index or 
some other value. In this example, the normalized value, I N, of 
the Weather-based energy index based on an arbitrary refer 
ence value of 0.0005 is 

_ 0.545 _1090 
N _ 0.0005 _ ' 

In an embodiment, the Weather factor value, T, includes 
sub-values, S. 

For example, the Weather factor value may include an 
average temperature sub-value (S1), a 5-year average tem 
perature sub-value (S2), a 10-year average temperature sub 
value (S3), and/or a 30-year average temperature sub-value 
(S4). Sub-value S4 may be a 30-year average temperature 
provided by the National Climatic Data Center (NCDC), for 
example. The NCDC 30-year average temperature may be 
referred to as the “Normal”. 

In the example above, the sub-values, S l_4, may be com 
bined to provide a simple average or a Weighted average. For 
example, Weighting factors may be combined With respective 
sub-values Sl_4. The Weighting factors may be based on 
changes in respective sub-values S1_4, population Weighted 
for National Weather Services Energy Demand Cities. 

The calculations described herein With respect to compo 
nents, Weather factor values, sub-values, etc. may be repeated 
for each period to generate respective Weather-based energy 
index values. The index values may be plotted With respect to 
time to provide a graphical representation of the Weather 
based energy index. 

According to an embodiment, the Weather-based energy 
index is based on historical data (e.g., temperature, STU, 
supply, demand, commodity price, etc.) that begins in 1970 
and continues through the present. The index may be retro 
active to 1990, for example, and may be normalized to a 
value, such as 100. Daily Weather may be provided on a next 
day actual basis, settling on the ?rst day of the folloWing 
month (i.e., When NWS monthly actuals are available), for 
example. The Weather-based energy index may go up or doWn 
on a daily and monthly basis for each contract month. These 
movements may be compounded or netted up to the present 
day to generate the present day’s index value. 

2.2 Geographical Weather-Based Index 
Embodiments 

According to an embodiment, the geographic region to 
Which the Weather-based index pertains can vary With time. 
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8 
For instance, the Weather-based index may include ?rst 
Weather data corresponding to a ?rst geographic region dur 
ing the heating season (October-April) and second Weather 
data corresponding to a second geographic region during the 
cooling season (May-September). For example, the ?rst geo 
graphic region may be a ?rst basket of cities that includes 
NeW York, Kansas City, Chicago and Pittsburgh. In another 
example, the second geographic region may be a second 
basket of cities that includes NeWYork, Dallas, Houston, NeW 
Orleans, and Miami. The example cities mentioned herein are 
provided for illustrative purposes. The baskets of cities may 
include any of a variety of cities. In an embodiment, the cities 
that are included in the ?rst and second baskets of cities are 
based on those cities utiliZed in an energy demand analyses 
performed by the United States Department of Energy. The 
geographic regions need not necessarily include cities. 

In an alternative embodiment, the Weather-based index is 
based on a single geographic region. For example, the 
Weather data used to generate the Weather-based index may 
be based on a particular region. The Weather data may be 
measured in the Rocky Mountain region, the NeW England 
region, a basket of cities, areas in Which a certain crop may be 
groWn, or areas in Which a relatively high amount of a com 

modity (e.g., heating oil, natural gas, etc.) is consumed, to 
provide some examples. 

In yet another embodiment, the Weather-based index may 
comprise multiple geographical regions pertaining to various 
types of retail markets and/or sectors. For instance, each 
geographical region may be associated With a respective 
Weighting factor. The Weighting factors may be based on one 
or more economic indicators, including but not limited to the 
Producer Price Index (PPI), the Consumer Price Index (CPI), 
unemployment ?gures, housing starts, etc. 
A Weather-based index may comprise ?nancial compo 

nents that represent companies in one retail sector, such as 
broadlines, hardlines, or specialty retailers. For example, an 
index based on broadline retailers may include ?nancial com 
ponents that represent companies from different geographies. 
The Weather-based index in this example may be based on 
Weather data corresponding to multiple geographic areas cor 
responding to respective retailers’ trading areas for speci?c 
trading seasons (e.g., the fall/Winter trading season (August 
February) or the spring/ summer trading season (March-July). 
Weather factors, each of Which effects at least one of the 
companies, may be aggregated into one index. Other example 
Weather seasons include but are not limited to the heating 
season (October-April), the cooling season (May-Septem 
ber), and various agricultural seasons, such as Winter Wheat, 
summer Wheat, etc. 

2.3 Reference Weather Factor Value Embodiments 

A Weather-based index value may be calculated based on a 
reference Weather factor value. For example, the reference 
Weather factor value may be subtracted from a measured 
Weather factor value to provide a delta Weather factor value. 
In this example, the delta Weather factor value represents the 
difference betWeen the measured Weather factor value and the 
reference Weather factor value. The Weather-based index may 
be generated using the delta Weather factor value. 
The Weather-based index may be generated using an abso 

lute value of the delta Weather factor value. For example, a 
greater difference betWeen the measured Weather factor value 
and the reference Weather factor value may have a greater 
effect on the Weather-based index value, regardless of 
Whether the measured Weather factor value is less than or 
greater than the reference Weather factor value. 
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In an example embodiment, the value of the Weather-based 
index is inversely proportional to temperature, and the refer 
ence Weather factor value is a temperature of 65° F. A delta 
Weather factor value may be calculated as the difference 
betWeen a measured temperature and 650 F. Extreme Weather 
in the heating season may include temperatures much less 
than 650 F. Extreme Weather in the cooling season may 
include temperatures much greater than 650 F. If the value of 
the Weather-based index is calculated based on the absolute 
value of the delta Weather factor value, then extreme Weather 
leads to a relatively loWer Weather-based index value, regard 
less of the season. Extreme Weather may be re?ected in the 
Weather-based index by a relatively loWer index value. 

According to another example embodiment, the value of 
the Weather-based index is directly proportional to tempera 
ture. In this embodiment, extreme Weather may be re?ected in 
the Weather-based index by a relatively high index value. 

2.4 Other Weather-Based Index Embodiments 

A Weather-based index may include any type of 
component(s). 

According to an embodiment, a Weather-based retail index 
is based on retail stock(s) and/or economic information. A 
component of the Weather-based retail index may represent a 
same-store-sales value of an equity, a rate-of-change value of 
an equity, or a dividends paid per period for an equity, to 
provide some examples. Same store sales may be based on 
any period (e. g., Weekly, monthly, quarterly, or yearly). Same 
store sales may be normaliZed based on any historical or 
average data, though the same store sales need not necessarily 
be normalized. For instance, same store sales may be normal 
iZed based on a yearly average (e.g., for last year, tWo years 
ago, or any other year), a 5-year average, a maximum or 
minimum for a time period, or any other historical informa 
tion. A rate of change of an equity indicates the difference 
betWeen the price of the equity at a ?rst time and the price of 
the equity at a second time. This rate of change is commonly 
referred to as the “delta” of the equity. The rate of change (i.e., 
delta) is a measure of the change in price over a period. A 
component may be based on an economic indicator, including 
but not limited to the Producer Price Index (PPI), Consumer 
Price Index (CPI), unemployment ?gures, housing starts, etc. 

In another embodiment, a Weather-based insurance index 
is based on information that is relevant to the insurance indus 
try. A components of the Weather-based insurance index may 
be based on any of a variety of insurance variables, including 
but not limited to stock of an insurance company, insurance 
claim data, insurance-based ?nancial risk exposure (e.g., 
potential payout), etc. Persons skilled in the art Will recogniZe 
that the Weather-based concepts described herein can be 
applied to any of a variety of industries and/ or markets. 

3.0 Example System Implementation 

3.1 System Architecture OvervieW 

FIG. 1 is a block diagram of a Weather-based index trading 
system 100 according to an embodiment of the present inven 
tion. Weather-based index trading system 100 can be used for 
initialiZing a Weather-based index, for calculating a present 
value of a Weather-based index, and/ or for trading a Weather 
based index. The example architecture shoWn in FIG. 1 is for 
illustrative purposes and is not intended to limit the present 
invention. Other implementations for performing the func 
tions described herein Will be apparent to persons skilled in 
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10 
the relevant art(s) based on the teachings contained herein, 
and the invention encompasses such other implementations. 

Referring to FIG. 1, Weather-based index trading system 
100 includes a communication netWork 120, Which is coupled 
to one or more external users 118a-118n via the Internet 116. 

The variable “n” indicates that any number of external users 
118a-118n may be connected to communication netWork 
120. Communication netWork 120 may be coupled to Internet 
116 via a ?reWall, such as ?reWall 114. 
Communication netWork 120 may be any type of netWork, 

such as a local area netWork (LAN), a Wide area netWork 
(WAN), etc. Communication netWork 120 includes a trading 
server 102, databases 104a-d, an administration Workstation 
106, a live exchange data feed 108, and a Web server 110. 
Communication netWork 120 need not necessarily include all 
elements 102-110 shoWn in FIG. 1. 

Trading server 102 communicates With other elements 
104-110 of communication netWork 120. Trading server 102 
may be referred to as the “back-end” or “processing system” 
of communication netWork 120. FIG. 1 shoWs one trading 
server 102 for illustrative purposes. HoWever, it Will be rec 
ogniZed by persons skilled in the relevant art(s) that commu 
nication netWork 120 may include more than one trading 
server 102. 

Databases 104a-d store information associated With ?nan 
cial component(s) and/ or Weather factor(s) that may be used 
to generate the Weather-based ?nancial index. Databases 
104a-d may be stored in memory of trading server 102 or any 
other server or computer. Databases 104a-d need not neces 
sarily be stored in the same memory. For example, databases 
104a-d may be distributed among a plurality of computers/ 
servers. 

Administrative Workstation 106 may be used by a trading 
organization, for example, to update, maintain, monitor, and/ 
or record information associated With the Weather-based 
?nancial index. For instance, the information may be statis 
tics based on component(s) or Weather factor(s) that may be 
used to generate the Weather-based ?nancial index. 

Live exchange data feed 108 is coupled betWeen Internet 
116 and trading server 102 to provide information from an 
exchange (e.g., NYMEX) to trading server 102. The infor 
mation may include contract prices for components of the 
Weather-based ?nancial index or for the index itself. For 
example, live exchange data feed may provide real-time 
quotes of the Weather-based ?nancial index or components 
thereof. Live exchange data feed 108 need not necessarily 
provide live exchange data. For example, live exchange data 
feed 108 may provide over-the-counter price information 
and/or any other information that is relevant to the Weather 
based index. 
Web server 110 transmits data representing Web pages in 

response to, for example, Hypertext Transfer Protocol 
(HTTP) requests from remote broWsers. Web server 110 
serves as the “front end” of communication netWork 120. For 
example, Web server 110 may provide a graphical user inter 
face (GUI) to users of Weather-based index trading system 
100 in the form of Web pages. Such users may access Web 
server 110 via any one or more of terminals 118a-n. Termi 
nals 118a-n may be accessible at a facility of a trading orga 
niZation, for example. 

FireWall 114 may be provided as an interface betWeen 
communication netWork 120 and Internet 116. For example, 
?reWall 114 may be connected betWeen Web server 110 and 
Internet 116, betWeen live exchange data feed 108 and Inter 
net 116, or any other element 102-106 of communication 
netWork 120 and Internet 116. FireWall 114 determines 
Whether information is alloWed to be received by communi 
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cation network 120 from Internet 116, or vice versa. Firewall 
114 utilizes security software to monitor such information. 
For example, ?rewall 114 may allow information to be 
received based on whether ?rewall 114 recognizes a domain 
name and/or Internet Protocol (IP) address associated with 
the information. Firewalls are well known in the relevant 

art(s). 
Internet 116 facilitates communication between commu 

nication network 120 and workstations 118a-n, which are 
external to communication network 120. Workstations 118 
may allow traders (e.g., client-users of the trading organiZa 
tion) to remotely access and use weather-based index trading 
system 100. 

Trading system 100 may allow a user at a workstation 118, 
for example, to buy or sell a weather-based ?nancial index 
contract or to trade a commodity, equity instrument, or 
income instrument based on the weather-based ?nancial 
index. 

3.2 Weather History Database 

FIG. 2 illustrates weather history database 10411 of FIG. 1 
according to an example embodiment of the present inven 
tion. Embodiments of weather history database 10411 are 
described in commonly-owned US. Pat. No. 5,832,456, 
entitled “System and Method for Weather Adapted, Business 
Performance Forecasting,” which is incorporated herein by 
reference in its entirety. 

In the example of FIG. 2, weather history database 10411 
includes period data 202, geographical data 204, weather 
factor data 206, and value data 208 for each database entry 
210. Period data 202 provides the period to which the weather 
information in database entry 210 pertains. In FIG. 2, period 
data 202 is annual or yearly data, though the scope of the 
present invention is not limited in this respect. The period 
may be any increment of time, such as daily, weekly, bi 
weekly, monthly, bi-monthly, quarterly, etc. 

Geographical data 204 speci?es the geographical region(s) 
or area(s) to which the weather information in database entry 
210 pertains. In the example of FIG. 2, “MSA 100” indicates 
that the weather information in database entry 210 corre 
sponds to a particular metropolitan statistical area (MSA), 
which is speci?ed as MSA 100. Geographical data 204 is 
based on a MSA for illustrative purposes and is not intended 
to limit the types of geographical regions or areas that may be 
included in weather history database 10411. 

Geographical data 204 may be provided for any type of 
geographic area/region, such a city, a county, a state, and/or a 
region 

Weather factor data 206 indicates the weather factor to 
which the weather information in database entry 21 0 pertains. 
Although example weather factors are discussed above, the 
example weather factors shown in FIG. 2 will now be 
described. 

In FIG. 2, weather history database 10411 includes seasonal 
(or average), actual, and category (also referred to as 
“weather pattern”) weather factors. Seasonal weather factors 
are designated by suf?x .SEA, actual weather factors have no 
suf?x, and category weather factors are designated by suf?x 
.CAT. 

In the example of FIG. 2, the weather factors include sea 
sonal average mean, maximum, or minimum temperatures 
(TEMP.SEA), seasonal average snowfall (SNOW.SEA), sea 
sonal average precipitation (PREC.SEA), actual snowfall 
(SNOW), actual precipitation (PREC), actual temperature 
(TEMP), actual temperature versus seasonal temperature 
(TEMP.CAT), actual precipitation versus seasonal precipita 
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12 
tion (PREC.CAT), actual temperature versus last year tem 
peratures, and actual precipitation versus last year precipita 
tion. These weather variables may be measured versus any 
historical average or benchmark. The example weather fac 
tors shown in FIG. 2 are provided for illustrative purposes and 
are not intended to limit the scope of the present invention. 
Other weather factors or types thereof may be used. 

Value data 208 provides the value of the weather factor 
speci?ed in weather data 206 for sub-periods (Sub 1-Sub 6). 
Value data 208 may include one or more sub-periods. Sub 
periods (Sub 1-Sub 6) may be any proportion of the period 
speci?ed in period data 202 of database entry 210. For 
example, value data 208 may provide the value of the weather 
factor for the period that is speci?ed by period data 202 of 
database entry 210. Sub-periods (Sub 1-Sub 6) may be weeks, 
months, quarters, seasons, days, etc. 
As shown in FIG. 2, the value of the category weather 

factors (e. g., TEMP.CAT and (PREC.CAT) may be —1, 0, or 1. 
A value of “—1” indicates that the actual value of the weather 
factor is greater than the seasonal value of the weather factor. 
A value of “0” indicates that the actual value and the seasonal 
value are substantially the same. For example, the actual 
value may equal or substantially correspond to the seasonal 
value. A value of “—1” indicates that the actual value of the 
weather factor is below or less than the seasonal value of the 
weather factor. Values other than those speci?ed above may 
be used for the category weather factors. 

3.3 Component Database 

FIG. 3 illustrates component database 1040 of FIG. 1 
according to an example embodiment of the present inven 
tion. Component database 1040 includes information corre 
sponding to historical, current, and/or future price(s) of at 
least one component, based on a respective reference unit. 
Example reference units include but are not limited to vol 
ume, weight, or the instrument itself. Reference units are 
represented using units of measure, such as gallon, barrel, 
ounce, ton, etc. 

According to an embodiment, historical component infor 
mation and future component information are stored in sepa 
rate component databases, though the scope of the present 
invention is not limited in this respect. For ease of discussion, 
component database 1040 is described below as including 
historical component information. It will be recogniZed by 
persons skilled in the relevant art(s) that component database 
1040 may include historical, current, or future component 
information, or any combination thereof. 

In FIG. 3, component database 1040 includes monthly 
component information 302a-l for illustrative purposes, 
though the component information in component database 
1040 may be based on any period. In FIG. 3, monthly com 
ponent information 302a-l is based on gas contracts for illus 
trative purposes. Each monthly component information 
302a-l includes daily high, low, and closing prices for gas 
contracts corresponding to the respective month. Monthly 
component information 302a-l may be based on any compo 
nent or the weather-based ?nancial index itself. The daily 
high, low, and closing prices shown in FIG. 3 may be provided 
for any period of time. For example, the daily prices may be 
provided for the previous ?ve years. 
As will be appreciated by one skilled in the relevant art(s), 

component database 1040 may include other component and/ 
or ?nancial information. For example, component database 
1040 may include weighting factor information correspond 
ing to respective components. 
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3.4 Inventory Database 

Inventory database 104d includes historical, current, and/ 
or future inventory information based on at least one compo 
nent of the Weather-based ?nancial index. According to an 
embodiment, the inventory information includes stocks-to 
use (STU) information corresponding to respective compo 
nent(s). The STU information may include value(s) for begin 
ning stocks, ending stocks, production, imports, demand, 
exports, and/or stocks-to-use ratio(s), to provide some 
examples. For example, the STU information or a portion 
thereof may be obtained from the Department of Energy, 
Energy Information Administration. Inventory database 104d 
need not necessarily include STU information. For example, 
inventory database 104d may include some other type of 
supply and/or demand information. In another example, 
inventory database 104d may not include supply or demand 
information. 

In another embodiment, database 104d includes inventory 
information provided by at least one agency corresponding to 
respective component(s) of the Weather-based ?nancial 
index. For example, the inventory information may include 
historical Energy Information Administration (EIA) inven 
tory information. The EIA conducts technical research and 
helps create standards for equipment and products for the 
natural gas industry. The EIA also compiles statistics, Which 
are used as standards for the natural gas industry. One such 
statistic is the Weekly inventory of natural gas, Which is mea 
sured in cubic feet and is based on each of three regions of the 
United States: (1) the Producing Region (i.e., the gulf coast); 
(2) the Consuming East Region (i.e., east of the Rocky Moun 
tains); and (3) the Consuming West Region (i.e., West of the 
Rocky Mountains). For example, inventory database 104d 
may include ?fty-tWo Weekly measurements for each of the 
three regions for a historical time period (e.g., the previous 
?ve years). Inventory database 104d may include the most 
currently available EIA inventory information (e.g., informa 
tion that covers the present Week). 

The EIA inventory data in inventory database 104d for the 
three regions may be correlated With Weather information in 
Weather history database 10411 and/ or Weather forecast data 
base 104b. For example, the EIA inventory data and the 
Weather information in Weather history database 10411 and 
Weather forecast database 1041) may be based on a basket of 
cities, as discussed above. 

4.0 Using the Weather-Based Index for Trading 

A Weather-based index may be used for trading commodi 
ties, equity instruments, and/or income instruments, to pro 
vide some examples. The index may be used to determine 
Whether to buy or sell a contract, hoW many contracts to trade, 
etc. For example, the index may be used to trade 
component(s) of the index or the index itself. 

The Weather-based index has a settlement period that is 
based on the settlement period of component(s) of the index. 
For example, if component(s) of the index settle once per 
month, then the Weather-based index settles once per month. 
The Weather-based index can have any settlement period, 
including but not limited to yearly, quarterly, daily, hourly, or 
every minute. The index settles after all component(s) of the 
index settle for the period. 

The Weather-based index may be traded on an exchange, 
such as the NYMEX, the NYSE, or any other exchange. The 
instrument used to trade the Weather-based index can be the 
same as an instrument upon Which the component(s) of the 
index are based. For example, if component(s) of the index 
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are prices per unit for futures contracts, then Weather-based 
index may be traded using futures contracts. If the 
component(s) are prices per unit for options contracts, then 
the Weather-based index may be traded using options con 
tracts. If the component(s) are prices per unit for stock con 
tracts or other equity instruments, then the Weather-based 
index may be traded using stock contracts or other equity 
instruments. 

5.0 Predicting a Value of the Weather-Based Index 

Value(s) of a Weather-based index may be predicted for any 
of a variety of reasons. A predicted index value may provide 
insight into the direction of a component of the index, a 
market or industry corresponding to the component, or the 
index itself. Technical traders, for example, may use a pre 
dicted index value to determine a trend or reversal in the 
index, a component of the index, or a corresponding market or 
industry. A predicted index value may be used to determine 
Whether a commodity, an equity instrument, an income 
instrument, or the index itself should be purchased, When it 
should be purchased, and/or hoW many contracts should be 
purchased. 

Predicted value(s) of the Weather-based index may be used 
by retailers, manufacturers, restaurants, etc. to facilitate 
operational activities, such as planning, allocation, assort 
ment, replenishment, pricing, mark-doWn management, or 
inventory, to provide some examples. An insurer may use 
predicted value(s) of the index to evaluate future Weather 
related risk. The insurer may base insurance premiums on the 
predicted value(s), for example. 

Value(s) of the Weather-based index may be predicted 
using any of a variety of techniques. According to an embodi 
ment, a predicted Weather factor value is combined With 
anticipated forWard contract settlement price(s) (e.g., knoWn 
future component(s)) to determine future index value(s). 
When a commodity price, for example, and a corresponding 
Weighting factor are knoWn, then a future Weather-based 
index value may be determined by combining the knoWn 
forWard commodity price and Weighting factor With a pre 
dicted Weather factor value. 

In another embodiment, a Weighting factor and/or a future 
component (e.g., the settlement price of a commodity) are not 
knoWn. The Weighting factor and/ or the settlement price may 
be predicted using any of a variety of methods. For example, 
the settlement price may be predicted based at least in part on 
a relationship betWeen the settlement price and a predicted 
Weather factor value. A future Weather factor value may be 
determined in any of a variety of Ways. The relationship 
betWeen Weather factor values and components may be 
derived based on historical Weather data and historical com 
ponent data to provide a relationship algorithm. The relation 
ship algorithm may be determined using regression analysis, 
for example. The future Weather value may be provided as an 
operand in the relationship algorithm to generate a predicted 
price for the commodity. The future Weather factor value and 
the predicted price of the commodity may be provided as 
operands in an equation that de?nes the Weather-based index 
to provide a predicted value of the index. 

5.1 Weather Forecast Database 

FIG. 4 illustrates Weather forecast database 10419 of FIG. 1 
according to an example embodiment of the present inven 
tion. Embodiments of Weather forecast database 10419 are 
described in commonly-oWned US. Pat. No. 5,832,456. 
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In the example of FIG. 4, Weather forecast database 1041) 
includes period data 202, geographical data 204, Weather 
factor data 206, and value data 208 for each database entry 
210. The forecasted Weather information in Weather forecast 
database 10419 is provided on an annual or yearly basis for 
illustrative purposes. The period for Which forecasted 
Weather information is provided need not necessarily be 
annually. The period may be any increment of time, such as 
daily, Weekly, bi-Weekly, monthly, bi-monthly, quarterly, etc. 

In FIG. 2, a period of “N+l” indicates one period in the 
future based on a reference period. The reference period 
typically is the latest period for Which values of the Weather 
factor are available, though the scope of the present invention 
is not limited in this respect. The reference period may be any 
period for Which historical or forecasted information is avail 
able. 

Weather forecast database 104b includes one or more data 
base entries 402, each containing information that indicates 
the Weather that is predicted to occur in a geographical region/ 
area in a future time period. In the example of FIG. 4, fore 
casted values are provided for six Weather factors. Weather 
forecast database 1041) may include forecasted Weather infor 
mation for any number of Weather factors. 

Weather forecast database 1041) includes three types of 
Weather factors: seasonal, actual and category. These catego 
ries are the same as those described above With respect to 
Weather history database 10411, though the scope of the 
present invention is not limited in this respect. The descrip 
tion of Weather history database 10411 provided above also 
applies to Weather forecast database 104b, and vice versa. 

5.2 Relationship Between History and Forecast 
Databases 

Weather history database 10411 and Weather forecast data 
base 1 04b each include information on a per period basis. The 
increment of time represented by a period in the Weather 
history database 10419 and the increment of time represented 
by a period in the Weather forecast database 1041) may be the 
same. The periods in databases 104a and 1041) may be syn 
chroniZed. For example, the increment of time may be set 
equal to one month for both databases 104a and 10419 in an 
administration setup process using administration Worksta 
tion 106 of FIG. 1. In this example, if period P1 represents 
January, then P1 in Weather history database 10411 represents 
January of a previous year, and P1 in Weather forecast data 
base 104b represents January of a future year. 

According to an embodiment, Weather history database 
10411 and Weather forecast database 10419 include geographi 
cal data 204 that may correspond to one or more “baskets of 
cities”. A “basket of cities” is a ?gurative expression, mean 
ing a plurality of cities. During the heating season (October 
April), value data 208 for a basket of cities, including NeW 
York, Kansas City, Chicago and Pittsburgh, may be desired. 
During the cooling season (May-September), value data 208 
for another basket of cities, including NeW York, Dallas, 
Houston, NeW Orleans, and Miami may be desired. 

In one embodiment of the present invention, the heating 
season basket of cities and/or the cooling season basket of 
cities includes cities utiliZed by the United States Department 
of Energy for performing a demand analysis. 

5.3 General System Operation 

Weather-based index values may be predicted/forecasted 
in any of a variety of Ways. Various example forecasting 
techniques are described beloW. HoWever, the present inven 
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tion is not intended to be limited to these examples. Persons 
skilled in the relevant art(s) Will recogniZe that other forecast 
ing techniques may be used. 

According to some embodiments, a future value of the 
Weather-based index is calculated based on historical values 
of the index. For instance, a regression analysis may be used 
to determine the future value of the index, based on the 
historical values. The regression analysis may be performed 
using any of a variety of equations, such as: 

I:(K*T)+C; (Equation 4) 

Where K is a coef?cient, T is a Weather factor value, and C is 
a constant. Persons skilled in the relevant art(s) Will recogniZe 
that other equations may be used to perform the regression 
analysis. 

In other embodiments, a future value of the Weather-based 
index is calculated based on predicted or knoWn future 
value(s) of component(s) of the index. For example, a value of 
the Weather-based index may be represented by the folloWing 
equation: 

(Equation 5) 

Where P1- is a component of the index, Wl- is a Weighting factor 
corresponding to component Pi, T is a Weather factor value, 
and n is the number of components in the index. It Will be 
recogniZed by persons skilled in the relevant art(s) that other 
equations may be used to represent the Weather-based index. 

According to one embodiment, future component(s) and/ 
or future Weighting factor(s) of the Weather-based index are 
knoWn. For example, a future price of a commodity, an equity 
instrument, or an income instrument may be predetermined 
based on a contract price thereof. In the present month, a 
contract may be purchased for the commodity, equity instru 
ment, or income instrument for a future month at an estab 
lished price per reference unit. The established price per 
reference unit may represent a future component of the 
Weather-based index. In another example, a future Weighting 
factor may be provided by a governmental agency, an indus 
try organization, etc. For instance, if the Weighting factor is 
based on a stocks-to-use ratio, the stocks-to-use ratio for a 
future month may be knoWn or predetermined. 

In this embodiment, a value of the Weather-based index 
may be calculated by predicting the Weather factor value(s) 
and combining the predicted Weather factor value(s) With 
respective knoWn component(s) and/or Weighting factor(s) 
(e.g., using Equation 5). 

In an alternative embodiment, future component(s) and 
future Weighting factor(s) are not knoWn. Historical compo 
nent(s) and historical Weighting factor(s) may be used to 
determine future values thereof. Regression analysis may be 
used to determine a relationship betWeen historical compo 
nent(s), historical Weighting factor(s), and historical Weather 
factor(s). The result of the regression analysis is a relationship 
represented by an equation. Predicted Weather factor(s) may 
be provided as operand(s) in the equation to determine the 
value of the Weather-based index. 

FIG. 5 is a ?owchart of a method of providing a recom 
mendation according to an embodiment of the present inven 
tion. The recommendation indicates an action (or inaction) 
that a user should take With respect to Weather-based ?nancial 
index contract(s). Flowchart 500 may be used to determine 












